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Positron Beam Lifetime Spectroscopy at Lawrence Livermore National Laboratory*
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We aredevelopinga defectanalysiscapabilitybasedon twopositronbeamlifetimespectrometers:the firstis basedon a 3 MeV
electrostaticacceleratorandthesecondonourhighcurrentlinacbeam. Thehighenergybeamlifetimespectrometeris operationaland
positronlifetimeanalysisis performedwitha 3 MeVpositronbeamon thicksamplespecimens.It is beingusedforbulksampleanalysis
andanalysisof samplesencapsulatedin controlledenvironmentsfor in situ measurements.Developmentis underwayof a second,low
energy,microscopicallyfocused,pulsedpositronbeamfordefectanalysisby positronlifetimespectroscopy.This instmrnentwillbe
placedat thehighcurrentpositronsourceat theLLNLelectronIinacwhichnowrunsat 1010e+s-1.Thisbeamwillenabledefect
specific,3-dimensionalmapsof defectconcentrationswithsub-micronlocationresolution.Whenoperationalthis instrumentwillenable
newlevelsof defectconcentrationmappinganddefectidentificationwiththeaidof firstprinciplescalculationsof defectspecificpositron
lifetimes. Wewilldescribeelementsof thehighenergybeamandlowenergymicroprobedesignanddiscussusesof theseinstruments
in studyingdefectdistributionsinmaterials.
*Thisworkwasperformedunderthe auspicesof the US Departmentof Energyby LLNLundercontractNo.W-7405-ENG-48.


